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Atomic  Weights 


H 

1.0 

Cl  

35.5 

K 

39.1 

C 

12.0 

Mg  

24.3 

Na  

23.0 

Ca  

40.0 

N 

14.0 

O 

16.0 

s 

32.1 

Gas  constant,  R =t  0.0821  liters-atmospheres  per  degree-mole. 
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Examiners  only) 
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Do  No 
Write 
This  S 


Place  the  NUMBER  corresponding  to  the  best  answer  in  the  brackets  to  the  right. 
Each  correct  answer  has  a value  of  2 marks  for  questions  1 to  20  inclusive. 


1.  As  a class,  the  substances  with  the  lowest 
melting  points  are 


2.  The  compounds  found  in  gasoline  are 
mainly 


,3.  One  of  the  reasons  that  gases  deviate  from 
the  ideal  gas  laws  is  that  their  molecules 
do  have  significant  volumes.  These  devi- 
ations become  more  apparent  at 

4.  The  chemical  properties  of  elements  depend 
principally  upon 


5.  The  names  of  salts  of  binary  acids  end  in 


6.  The  Avogadro  number  N,  is  6.02  x 1023.  The 
atomic  weight  of  magnesium  is  24.3.  One 
MOLE  of  magnesium  weighs 


(1) 

Molecular  solids 

(2) 

Ionic  solids 

(3) 

Covalent  solids 

(4) 

Metallic  solids 

( ) 

(1) 

carbohydrates 

(2) 

hydrocarbons 

(3) 

esters 

(4) 

ketones 

( ) 

(1) 

low  pressures 

(2) 

low  density 

(3) 

high  temperatures 

(4) 

high  pressures 

( ) 

(1) 

their  atomic  weight 

(2) 

the  composition  of  their 

nuclei 

(3) 

the  ratio  in  which  the 

atoms  combine  with  other 

atoms 

(4) 

the  number  of  electrons  in 

their  outermost  shell 

( ) 

(1) 

-ide 

(2) 

-ic 

(3) 

-ite 

(4) 

-ate 

( ) 

(1) 

24.3/N  grams 

(2) 

N/24.3  grams 

(3) 

24.3  N grams 

(4) 

none  of  these 

( - ) 

FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


PERIODIC  TABLE 


Page  2A 

Tear  this  page  out  for  ready  reference  when  required. 


« * * 

* ^ | 

Uo  'X 

55  ^ $$ 

^ - i 
*>  * ^ 

^ «)  V 

§ 

Q> 

'X  X 

N 0 $ 

■ . s 

$ <a  § 

Os 

L ^ 

^ ; 

xa 

CL 

Q 

^ O' 

* * 3 

>>  <U  ^ 

^ ^ £ 

o Ni 

$ * $ 

i < J 

o ' 

CD  *<\ 

cn 

<a 

K ^ 

* ^ £ 

^ <0  .'v 

<0  q:  ^ 

X -Q  ^ 

'o  CO  ^ 

0 

•h  frs 

*»  00  £ 

C9  ■ 

Q 

N>  V)  $ 

V * 

X ^ ^ 

IN)  0>  J 

•h  O ^ 

‘o  V)  ^ 

*»  < 2 

^ (X.  ^ 

$ 

’o  ^ | 

<0  K 
^ ^ CJ 

, ^ 
x « X 

*>  O \$, 

0* 

thl 

X 

55  £ S 

/ 

5a  c v* 

*0  N \5 

^ ^ ^ 
> u § 

V 

* •="  f 

- * 5 

So. 

w 

<X  ^ (K 

'I  o \! 

K X 

V c?  | 

^ a S 

j 

/ 

% $ £ 

* -,  i 

* a.  $? 

& A | 

cn 

tz  * 

zr  «* 

Ll! 

. <K 

X.  O to 

*v  ^j  q 

4 X 

s?  -c  'v 

^ Or  ^ 

v t ^ 

Li 

_J  i 
LU 

li 

H 

cf) 

L 

~T 

\ o f? 

^ ^ CJ 

s _ v 
* $ | 

. "> 
!}  3 ^ 

O Sq 

DC  ^ 

£> 

•*  ^ ^ 

5 ts  ; 

N 

h ^<u  <o 

x c^c  ^ 

xa 

>*  «.  5 

**  D Q 

v <h 

> > § 

D 

h 

! 

\ 

«L 

c 

/ 

$ 

- X 

$•  > t 

^ 2 « 

J5  ^ ^ 

*?  jX  K 

'Y  K V 

$ L ^ 

^ l^‘  ^ 

<<  $ & 
N 

*>> 

> g S 

^ LO  ^ 

<X 

^ >-  5* 

\ <o 

X -<U  ^ .v 

.f  <u  ^ X. 

^ (JT  ^ <D 

•oj  J LO 

v>  <o 

^ <u  u -V 

, y r>i.  v 

^ V)  x u 

^ so 

g 

O 5 

Sl  i)  ^ 

^ ^0  XS 

4 * J 

*»  L)  ;£ 

^ K 

*1  'O  £ 

No  *0 

^ ^Q  $ 

ca 

^ -3  s 

^ ^ X 

<S  >Q  ^ 

^ V ^ 

Vv  ^ 

« ^3  ^ 

N.  , » 

'»  it  ; 

N 

*n 

xo 

N 

*5  4 5 
\ 

^ 5 , 

\ -V/  1 

N SS  ^ 

1 4 1 

-s  i-e  | 

* 1 1 

^ i | 

1 1 

s St  ^ 

^ fl  1 

^ 4)  1 

& S'  1 

( X 

O 'O  ^ 

Ni  K 5^ 

N 

\ V 1 
Os  Oq  1 

v <h 

x O !o 

X tj  1 

IT,  v.  ^ 

■<  n 5 

V 

S r i 

X 1 

^ 4 ^ 

^ 4 | 

X K-  ' 

^ of  ; 

5 ^ ! 

CS  ^ 

4 $ ^ 
\ 

N N- 

VK  Xf  £ 
"Y 

os 

jX  if  Q. 

'o  L >. 

X 

\ 

S 5j  x 

« R'5 

OK 

K iy 
h N ^ 

- ^1 

w 

</» 

,<u 

(U 

£ 

0 

<3) 

CO 

CO 

CJ 

_I 

au 

aoiy3d 


3 


Do  Not 
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This  Space 


7. 

The  maximum  number  of  electrons  with  a 
Principal  Quantum  Number  of  2 is 

(1) 

(2) 

(3) 

(4) 

32 

2 

8 

18 

( 

) 

8. 

The  statement  that  no  two  electrons  in  the 

(1) 

Heisenberg  Uncertainty 

same  atom  can  have  the  same  set  of  four 

Principle 

quantum  numbers  is  known  as  the 

(2) 

Pauli  Exclusion  Principle 

(3) 

Periodic  Law 

(4) 

Bronsted  Principle 

( 

) 

9. 

The  acid  which  dissolves  glass  is 

(1) 

hydrochloric  acid 

(2) 

hydrofluoric  acid 

(3) 

phosphoric  acid 

(4) 

silicic  acid 

( 

) 

10. 

The  mass  spectromenter  is  an  instrument 

(1) 

atomic  spectra 

used  to  study  the  charge-to-mass  ratio  of 

(2) 

electrons 

(3) 

positive  particles 

(4) 

bright-line  spectra 

( 

) 

11. 

Bromine  should  add  most  readily  to 

(1) 

CH3CH2CH=CHCH3 

(2) 

ch3ch2oh 

(3) 

ch3ch2och2ch3 

(4) 

ch3ch2ch2ch2ch2ch3 

( 

) 

12. 

An  element  has  the  electronic  configuration 

(1) 

F 

of  Is2  2s2  2p6  3s1.  The  symbol  for  this 

(2) 

K 

element  is 

(3) 

Mg 

(4) 

Na 

( 

) 

13. 

The  only  linear  molecule  among  the  follow- 

(1) 

h2o 

ing  is 

(2) 

nh3 

(3) 

co2 

(4) 

HOC1 

( 

) 

14. 

Which  of  the  following  pairs  illustrates  the 

(1) 

CO  and  C02 

law  of  multiple  proportions? 

(2) 

CO  and  H2CO 

ss= 

(3) 

02  and  03 

(4) 

H20  and  H2S 

( 

) 

FOR  ROUGH  WORK 

(No  marks  given  for  work  in  this  space) 


[OVER] 


15.  Of  the  following  atoms  the  smallest  in 
volume  is 


16.  Of  the  following  atoms  the  one  of  highest 
electronegativity  is 


17.  Sodium  sulphate,  Na2S04,  is  most  soluble 
in 


18.  Substances  such  as  stearin,  which  are  the 
glyceryl  esters  of  complex  organic  acids,  are 


19.  An  atom  of  one  isotope  of  hydrogen  consists 
of  1 proton,  2 neutrons  and  1 electron.  Its 
atomic  mass  in  a.m.u.  is 


20.  The  Stern-Gerlach  experiment  is  interpreted 
to  mean  that 


4 

Do  Not 
Write  Ii 
This  Spc 

(1) 

Cs 

(2) 

Be 

(3) 

Li 

(4) 

Ca 

( 

) 

(1) 

Cl 

(2) 

Mn 

(3) 

K 

(4) 

Br 

( 

) 

(1) 

C6He 

(2) 

C,H5OH 

(3) 

CC14 

(4) 

h2o 

( 

) 

(1) 

soaps 

(2) 

fats 

(3) 

aldehydes 

(4) 

ketones 

( 

) 

(1) 

1 

(2) 

2 

(3) 

3 

(4) 

none  of  these 

( 

) 

(1) 

electrons  have  negative 
charge 

(2) 

silver  ions  are  positively 
charged 

(3) 

the  electron  can  spin  in 
two  directions 

(4) 

silver  has  two  isotopes 

( 

...  ) 

FOE  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 
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Do  Not 
Write  In 
This  Space 


Values 
15  21. 


Complete  each  of  the  following  statements  by  writing  an  appropriate  word  or  phrase 
in  the  space  provided. 

(a)  The  amount  of  charge  transferred  when  a current  of  one  ampere  flows  for  one 

second  is  one  - 

(b)  Acids  which  furnish  more  than  one  proton  per  molecule  are  termed 


(c)  Bohr  suggested  that  energy  absorbed  or  emitted  by  atoms  is  restricted  to  certain 

values.  It  is  said  to  be  I 

(d)  The  energy  necessary  to  remove  an  electron  from  an  atom  is  the 


(e)  Alpha  particles  are  fast-moving  nuclei. 

(f)  Plants  manufacture  their  food  by  a process  called  .... 

(g)  One  .....  is  the  charge  on  6.02  x 1023  electrons. 

(h)  Changing  one  element  into  another  is  called  

(i)  A molecule  possessing  two  centers  of  opposite  electrical  charge  is  called  a 


(j)  The  arrangement  of  atoms  or  ions  in  a crystal  is  known  as  a 


(k)  Elements  formed  by  the  filling  of  the  “d”  orbitals  are  called  

...J5 elements. 

(l)  CH3CH2OH  and  CH3OCH3  are  called  because  they 

have  the  same  molecular  formula. 

(m)  The  nucleus  of  the  iron  atom  has  thirty 

(n)  Sucrose  and  cellulose  are  examples  of  a class  of  compounds  known  as  


(o)  In  the  electrolysis  of  sodium  chloride  solution,  chlorine  gas  is  liberated  at  the 


[OVER] 
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Do  Not 
Write  I 
This  Sp 


Values 

4 22.  A neutral  atom  of  an  element  “Z”  has  two  electrons  in  the  K-shell,  8 in  the  L-shell, 

8 in  the  M-shell  and  1 in  the  N-shell. 


(a)  It  has  a total  of “s”  electrons. 

(b)  It  has  a total  of “d”  electrons. 

(c)  It  has  a total  of “p”  electrons. 


(d)  The  formula  of  its  simplest  compound  with  oxygen  is 


3 23.  Draw  a cross-section  through  a “Is”  orbital  of  a HYDROGEN  ATOM,  using  shading  to 

indicate  probability  density  for  the  electron. 


4 24.  What  is  the  oxidation  number  of  chromium  in  each  of  the  following: 


(a) 

Cr207-2  

(c) 

Cr04= 

(b) 

Cl- (OH)  3 

(d) 

Cr02Cl2  

FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 
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Do  Not 
Write  In 
This  Space 


Values 

3 25. 


3 


8 26. 


(a)  Indicate  by  a drawing  the  three  dimensional  representation  of  the  shape  of  a 
methane  molecule. 


(b)  Explain  this  shape  in  terms  of  the  atomic  orbitals  of  carbon. 


Give  the  electron-dot  formula  (electronic  formula)  of  each  of  the  following  ions  or 
molecules: 


Example:  water  H20, 


(a)  ammonia  NH3 


H : O : 
H 


(b)  propane  C3H8 


(c)  ethylene  C2H4 


(d)  chloride  ion  Cl- 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


[OVER] 
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Do  Not 
Write  Ir 
This  Spa 


Values 

10  27.  Write  balanced  chemical  equations  for  the  following  reactions: 

(a)  Silver  chloride  dissolves  in  excess  ammonia  solution. 


(b)  Disodium  phosphate  is  added  to  a basic  solution  containing  ammonia  and  mag- 
nesium ions. 


(c)  Barium  chloride  solution  is  added  to  a solution  containing  sodium  bromide,  potas- 
sium nitrate,  and  ammonium  sulfate. 


(d)  Ethanol  and  acetic  acid  react  to  form  ethyl  acetate  and  water. 


(e)  Concentrated  hydrochloric  acid  is  added  to  manganese  dioxide,  and  warmed. 


4 28.  Write  balanced  equations  for  the  reactions  in  a lead  storage  battery  during  discharge 

(a)  at  the  anode. 


(b)  at  the  cathode. 


FOE  ROUGH  WOEK 
(No  marks  given  for  work  in  this  space) 
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Values 

4 29.  All  six  carbon-carbon  bonds  in  the  benzene  molecule,  C6HG,  are  equivalent.  Explain. 


Do  Not 
Write  In 
This  Space 


3 30.  (a)  Name  the  following  organic  compounds  for  which  the  structural  formulas  are 

given. 


(3)  r.„ 

4 (b)  Two  characteristics  of  organic  reactions  are  their  relative  slowness  and  the  fact 

that  the  greater  part  of  the  reacting  molecule  remains  unaffected.  Why  are  these 
useful  features  for  organic  chemists? 


[OVER] 
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Do  Not 
Write  In 
This  Spa 


Values 

3 31. 


3 33. 


7 33. 


Account  for  the  fact  that  a typical  transition  element  shows  several  different  oxidation 
states. 


Account  for  the  fact  that  chromium  metal  retains  a high  polish  for  long  periods. 


List  two  types  of  polymerization  reactions  used  in  producing  organic  compounds.  Give 
an  example  of  each  and  discuss  one  type  in  some  detail. 


11 


Do  Not 
Write  In 
This  Space 


Values 

4 34.  The  alkali  metals  are  soft  and  ductile.  Account  for  these  properties  in  terms  of  the 

bonding  involved. 


10  35.  Fill  in  the  blanks  in  the  following  table 

Refer  to  the  Periodic  Table  on  page  2A. 


Element 

Oxide 

Acid  Base 

Typical  Compound 

Formula 

Properties 

Formula 

Name 

Mg 

MgO 

Basic 

MgCl2 

Magnesium 

Chloride 

Se 

Sodium 

Selenate 

Cs 

Cesium 

Nitrate 

Si 

SiCl* 

Re 

— 

— 

Potassium 

Perrhenate 

FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


[OVER] 
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Values 


(a)  Draw  a diagram  of  a cell  representing  the  electrolysis  of  molten  NaCl.  Label  the 
anode  and  cathode.  Show  the  directions  of  travel  for  the  electrons  and  the  ions 
present. 


1 (b)  Write  an  equation  for  the  cathode  reaction. 


2 (c)  Write  an  equation  for  the  anode  reaction. 


1 (d)  At  which  electrode  does  reduction  occur? 


FOK  HOUGH  WOHK 
(No  marks  given  for  work  in  this  space) 


Values 
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Do  Not 
Write  In 
This  Space 


4 37. 


4 


4 39. 


For  questions  numbered  37,  38,  and  39  check  (V)  the  correct  answer.  Show  your  work 
in  the  space  to  the  left  of  the  suggested  answers. 

4.6  grams  of  metallic  sodium  reacts  with  water  (in  the  absence  of  air),  producing 
sodium  hydroxide  and  hydrogen.  How  many  moles  of  H2  are  produced? 

(a)  0.10  moles  ( ) 

(b)  0.20  moles  ( ) 

(c)  0.40  moles  ( ) 

(d)  0.46  moles  ( .....) 

(e)  0.50  moles  ( ) 

How  many  grams  of  KOH  are  contained  in  500  ml.  of  a 3.0  M solution? 

(a)  0.10  grams  ( ) 

(b)  0.30  grams  ( ) 

(c)  37  grams  ( ) 

(d)  84  grams  ( ) 

(e)  168  grams  ( ) 

What  volume  of  18  M H2S04  is  required  to  prepare  6 liters  of  5 M solution? 

(a)  0.9  liters  ( ) 

(b)  1.7  liters  ( ) 

(c)  11  liters  ( ) 

(d)  15  liters  ( ) 

(e)  22  liters  ( ) 

FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


[OVER] 
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Write  In 
This  Spa 


Values 

5 40.  What  is  the  volume  of  1.5  moles  of  nitrogen  measured  over  water  at  27°  C.  and  a 

pressure  of  730  mm.  of  Hg?  (Vapor  pressure  of  water  at  27°  C.  is  28  mm.  of  Hg) 


5 41.  What  is  the  molecular  weight  of  a gas  whose  density  at  705  mm.  of  Hg  and  25°  C. 

is  1.67  grams  per  milliliter? 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 
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Do  Not 
Write  In 
This  Space 


Values 

5 42. 


5 43. 

> 


What  pressure  is  exerted  by  0.25  moles  of  a gas  in  a 6.0  liter  container  at  127°  C.? 


How  long  would  a current  of  20  amp.  have  to  be  passed  through  a cell  containing 
molten  NaCl  to  produce  23  grams  of  metallic  sodium  at  the  cathode? 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


[OVER] 


Values 

5 44. 


2 45. 


2 


4 ^6. 


16 


In  the  synthesis  of  a compound  there  are  used  up  1.26  grams  of  carbon,  0.240  gram- 
atom  of  hydrogen,  and  9.01  x 1021  atoms  of  oxygen.  What  is  the  simplest  formula 
of  the  compound? 


(a)  A student  is  testing  for  anions.  He  adds  a reagent  to  a solution  containing  an 
anion  and  obtains  a white  precipitate. 

(1)  What  anion  might  be  present  in  the  solution? 

(2)  What  reagent  would  he  use?  . - 

(b)  A student  took  some  concentrated  HC1  from  a reagent  bottle  to  clean  a platinum 
wire  for  a flame  test.  Even  though  he  dipped  the  wire  repeatedly  in  this  cleaning 
agent,  he  continued  to  get  a yellow  flame  coloration.  What  can  he  conclude  from 
this? 


Indicate  two  tests  which  could  be  used  to  distinguish  between  a strong  acid  and  a 
weak  acid? 


Do  Not 
Write  In 
This  Spa 
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Do  Not 
Write  In 
This  Space 


Values 

47.  The  diagram  below  shows  the  initial  and  final  burette  readings  in  a titration  of  25.0 
ml.  of  0.206  M HC1  with  ammonium  hyroxide. 


Initial 

Reading 


— 1 


19 


20 


Final 

Reading 


5 (a)  Calculate  the  concentration  of  the  ammonium  hydroxide  to  two  significant  digits. 

Equation:  NH4OH  + HC1 > NH4C1  + H2Q 


3 


(b) 


X 


If  the  tip  of  the  burette  contained  air  at  the  beginning  of  the  titration  but  not 
at  the  end,  would  the  real  concentration  of  NH4OH  be  higher  or  lower  than  the 
answer  calculated  in  No.  47(a).  Give  your  reasoning. 


FOR  ROUGH  WORK 
(No  marks  given  for  work  in  this  space) 


[OVER] 
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Values 

3 48.  How  would  you  test  for  the  presence  of  iodide  ion  in  a solution? 


\X 


3 49.  How  would  you  test  for  the  presence  of  lead  ion  in  a solution? 


